Introduction
The design rationale of 8-substituted-pterins as mechanism-based substrates of dihydrofolate reductase has been described previously (1) . Both the fully oxidised compound, 8-methylpterin and the 8-methyl-7,8-dihydro-derivative have been shown to be substrates with variable efficiency depending on pH (1) . The fully oxidised pterin is enzymatically reduced to 8-methyl-5,6,7,8-tetrahydropterin in a two-stage process which gives the 7,8-dihydro-compound as an observable intermediate. In order to study the kinetics of this second step more closely, it was necessary to prepare 7,8-dihydro-8-methylpterin 6 uncontaminated by the oxidized form. This purity stringency is not a requirement in the enzymic assay of dihydropterins or dihydrofolate as the oxidized forms are much poorer substrates and do not interfere with the kinetic measurements.
Pfleiderer's attempted extension (2) of the work of Albert and Matsuura gave an unexpected cyclisation product 4b from acid hydrolysis of the acetal 2b. This result was rationalised by the suggestion that the 5-NH, group is protonated under the acidic reaction conditions and is unable to cyclise onto the deprotected aldehyde. Existing literature methodology for the preparation of 8-methyl-7,8-dihydropterin (3) involves aerial back-oxidation of 8-methyl-5,6,7,8-tetrahydropterin, itself formed by borohydride reduction of 8-methylpterin. We found that this back-oxidation is difficult to monitor and control as the dihydropterin is prone to further oxidation to the pterin which undergoes ring opening and degradation reac-" Funded by National Health and Medical Research Council (J EG) 21 Author to whom corrcspondcncc should be addressed Dihydrofolate reductase EC 1.5. 1.3 tions under the neutral conditions as established by SCX HPLC (see Wong & Gready, this issue). As both the fully oxidised pterin and the dihydropterin are substrates, new methods which avoid potential oxidations or product breakdown were sought.
Methods and Results
The thrust of the synthetic work was to prepare the key pyrimidine intermediate 5, which should then undergo in situ cyclisation to give the desired dihydropterin 6 (see Scheme 1). Our initial studies focussed on performing the deprotection under more gentle conditions than those of the existing methodology. Several slight variations involving hydrolysis of the acctal 2a under less acidic conditions and acid deprotection of the acetal la prior to reduction by dithionite of the 5-nitro group of the pyrimidine were investigated but in no case was the dihydropterin obtained, but instead the same wrongly-cyclised product as obtained by Pfleiderer (2) was isolated. Hydrogenolysis of a dibenzyl acetal was considered as a possible route to the target compound as it did not require the use of acid. Synthesis of the requisite pyrimidine lc has been previously reported (4) . Although the deprotection could not be forced, the 5-N0 2 group was reduced under these conditions to the 5-NH 2 , compound 3c.
The search for a suitable reagent for the neutral deprotection of acetals lead to the use of lithium tetrafluoroborate in wet acetonitrile [2% water] (5). This reagent is able to deprotect acetals in the presence of other acid-sensitive functional groups. We could not use this method strictly as reported as our pyrimidines were not sufficiently soluble to give the reportedly necessary substrate concentration of 0.5 M. Despite early encouraging results with the 5-amino-dibenzyl acetal 2c where a UV/vis spectrum indicated the formation of the desired dihydropterin, subsequent reactions with the dimethyl 2a, diethyl 2b, and even the dibenzyl acetal 2c gave only the same wrongly cyclised product 4a -c as encountered originally by Pfleiderer (2). The 'H-NMR spectra of the 'wrong' products all possessed a nearly text-book example of an ABX spin system. This result is encouraging to the extent that the acetal is being deprotected by the reagent, however, it appears that the 5-NH 2 is somehow inaccessible to the newly deprotected acetal. It is possible that free BF 3 , liberated by dissolved BFj, co-ordinates strongly with the amino group thus preventing it from undergoing the ring-closure reaction analogously to the protonated 5-NH 2 in Pfleiderer's original attempt. This is possible as the LiBF 4 is an extremely hygroscopic solid and any excess water may dissolve more LiBF 4 , and thus produce BF<T and BF 3 . Future work will focus on performing the deprotection with super-dry LiBF 4 on the nitro acetal, la -c, followed by dithionite reduction of the resultant aldehyde, 3.
Another method which was briefly considered was the use of hydrogen transfer catalysis as a neutral method for the removal of the dibenzyl acetal. This method is used in peptide chemistry for the removal of O-benzyl protecting groups. The hydrogen source is usually hydrazine-hydrate, cyclohexadiene, 1,4-cyclohexadiene or ammonium formate. Ammonium formate was most attractive as the hydrogen source as the reaction would be buffered around neutral pH. Initial reactions were encouraging, but the use of 10% palladium/C in a 1 : 1 ratio with substrate was discouraging. Even if successful, this method would be applicable only to the dibenzyl acetal 2c, not to the more readily accessible dimethyl 2a and diethyl acetals 2c.
